Enhanced transglutaminase 2 expression in response to stress-related catecholamines in macrophages.
Transglutaminase 2 (TG2) is a multifunctional protein that contributes to inflammatory disease when aberrantly expressed. Although macrophages express TG2, the factor stimulating TG2 expression remains poorly characterized in these cells. In the present study, we examined the effects of the stress-related catecholamines adrenaline and noradrenaline on macrophage expression of TG2 in RAW264.7 murine macrophages and murine bone marrow-derived macrophages. Treatment with adrenaline markedly increased TG2 mRNA expression and increased TG2 protein levels. While the β2-adrenoceptor-selective antagonist ICI 118,551 completely blocked adrenaline-induced TG2 mRNA expression, the β2-adrenoceptor specific agonist salmeterol increased TG2 expression. Noradrenaline also increased TG2 mRNA expression at higher doses than the effective doses of adrenaline. The effect of adrenaline on TG2 mRNA expression was mimicked by treatment with the membrane-permeable cAMP analog 8-Br-cAMP. Thus, increased intracellular cAMP following stimulation of β2-adrenoceptors appeared to be responsible for adrenaline-induced TG2 expression. Because stress events activate the sympathetic nervous system and result in secretion of the catecholamines, adrenoceptor-mediated increase in macrophage TG2 expression might be associated with stress-related inflammatory disorders.